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Ranking among the first of all the problems 
confronting clinicians particularly interested in 
diabetes are those relating to the cause and preven- 
tion of arteriusclerosis on the one hand and on the 
other the management of the arteriosclerotic patient 
so as to minimize the dangers inherent in arterio- 
sclerotic complications. 

As a result of the modern advances in treatment 
with the greatly improved dietary now possible, 
the life of the diabetic has been remarkably pro- 
longed so that the average age at death is fully 
equal to that of the general population or about 
sixty years. Since two-thirds of all diabetes orig- 
inates after the age of forty years and the average 
duration of the disease is rapidly approaching ten 
years, the great majority of these patients com- 
prise individuals of middle and advanced ages, 
individuals in whom because of age alone arterio- 
sclerotic changes could be expected. However, the 
incidence of arteriosclerosis is greater than in 
non-diabetics of similar age groups. Autopsy studies 
have shown that approximately one hundred per 
cent of diabetics dying after the age of forty years 
have some demonstrable arteriosclerotic change. As 
the duration of diabetes is prolonged and age ad- 
vances the effects of arteriosclerosis tend to become 
more manifest. Whether the arterial disease is pro- 
duced by the disturbed metabolism characteristic 
of diabetes, or whether the diabetes of later life is 
primarily the result of degenerative vascular proc- 
esses is still a debated subject. 

At least fifty per cent of all diabetics die as a 
result. of cardiovascular complications and the rel- 
ative incidence of this cause of death is steadily 
increasing as other fatal complications are elimin- 
ated. Every diabetic male and female should be 
considered as a potential if mot actual arterio- 
sclerotic and treated accordingly. 

Symptoms from the effects of circulatory changes 
due to arteriosclerosis manifest themselves essen- 
tially as originating from the heart as the result of 
coronary disease, hypertension or aortitis, the ex- 
tremities, especially the legs and feet, the kidneys, 
the brain, the nerve trunks and the eyes. 

In the legs are frequently noted temperature 
changes, paresthesias, pain, muscle cramps, over- 
development of callus, low resistance to infection 
and the ever present danger of arterial thrombosis 
and gangrene. When there is evidence of arterial 


DIABETES AND CARDIOVASCULAR DISEASE 


disease in the legs it is always safe to conclude that 
the aorta and the coronary vessels are also involved. 

Heart disease in diabetics is very largely re- 
stricted to the results of arteriosclerosis and hyper- 
tension. Syphilitic and rheumatic heart disease are 
occasionally seen, but both are most infrequent. 
Marked atherosclerosis of the aorta with consider- 
able dilatation is common. Hypertension plays an 
important role in this group and frequently pre- 
cedes the onset of the diabetes, sometimes by 
several years. Congestive failure due to hyperten- 
sion or to coronary disease is not unusual but death 
comes most frequently from coronory occlusion. 
Attacks of anginal pain or evidence of myocardial 
weakness may precede the terminal event by months 
or even years, but the final fatal occlusion may be 
almost the first symptomatic warning. This seems 
to be especially true of the younger victims of 
these accidents. 

The manifestations of coronary occlusion are 
similar to those in other patients with one excep- 
tion. With infarction of the heart muscle in the 
diabetic there may be not only severe shock, but the 
blood sugar may rise. to unusually high levels, ace- 
tone and diacetic acid may accompany excessive 
amounts of sugar in the urine and a condition 
simulating diabetic coma is seen. Transient gly- 
cosuria and hyperglycemia following the shock of 
an occlusion of a coronary vessel should not be 
confused with diabetes. On the other hand the 
first appearance of a true diabetes may accompany 
such an accident. In the latter case the glycosuria 
and the hyperglycemia tend to become permanent 
unless proper treatment is instituted. 

Although sclerotic changes in the cerebral and 
renal vessels are frequently present, deaths directly 


due to cerebral accidents or from uremia are less © 


frequent than those from the heart and from com- 
plications arising from infection of the feet and 
gangrene. 

The management of the cardiovascular patient 
with diabetes is composed of two distinct prob- 
lems, the attention to the vascular disease as with 
any other patient similarly .affected and the control 
of the diabetes. 

In the first category one advises as to adequate 
rest and the needed amount of exercise. Since dia- 
betes in general is improved by muscular exercise 
it should be encouraged to the fullest degree com- 
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patible with the condition of the heart. Walking 
should be prohibited when there is infection of the 
feet, but even while confined to bed it is advisable 
to insist on exercise of the extremities both to 
encourage the circulation and to premote the 
utilization of sugar. 

Drugs as digitalis, quinidine, sedatives, vasodi- 
lators, etc., have the same indications and limita- 
tions as with other patients. In view of the extensive 
pathology typically seen in the vessels it is hardly 
surprising that the vasodilators are so often in- 
effective. 

Physiotherapy may be used when indicated but it 
is to be remembered that in patients with advanced 
arteriosclerosis the skin and superficial tissues are 
easily injured, heal slowly and have low resist- 


ance to infection. Burns of the feet and legs espe- . 


cially are to be avoided. 

The prevention of gangrene by meticulous care 
of the feet is one of the greatest services to be 
given these patients. This care should include abso- 
lute cleanliness, properly fitting shoes, correction 
of postural defects, adequate but careful chiropody, 
exercise, eradication of fungus infections and the 
instruction to rely upon frequent inspection rather 
than upon local sensations of discomfort. Deep 
seated pain from inadequate circulation is all too 
frequent, but cutaneous sensitivity to touch, tem- 
perature and pain is often greatly reduced. 

In planning the dietary of the <lderly patient it 
should be taken for granted that arteriosclerosis is 
already present or will sooner or later serve as a 
basis for possible complications. With this in mind 
sudden or radical reductions in carbohydrate should 
at all times be avoided. One hundred and twenty 
grams of carbohydrate per day in most cases should 
be the minimum prescribed with a greater allow- 
ance when tolerated. Approximately one gram of 
protein per kilogram body weight and fat to sup- 
ply adequate calories to maintain strength and a 
weight slightly below the average given in “normal” 
tables complete the dietary. 

Insulin should be prescribed with particular care. 
With patience and a little time many of these 
patients will become sugar free on a moderately 
restricted diet without the use of insulin. When it 
is really necessary to use insulin it should be started 
with relatively small -doses and increased only as 
absolutely required. 

No attempt should be made to keep the blood 
sugar level within the limits given by most text 
books as normal (90-120 mgs. per 100 c.c.). There 
is ample clinical and experimental evidence to 
show that the arteriosclerotic patient and especially 
one with coronary disease requires a blood sugar 
level somewhat higher than the usual normal. Hy- 
poglycemia induced by insulin or even by radical 
diet restrictions without insulin may produce 
marked weakness, attacks of anginal pain, periph- 
eral or cerebral vascular thrombosis or even cor- 


onary occlusion with sudden death. A safe rule to 


adopt in regard to the blood sugar is that in milli- 
grams per 100 c.c. it should be equal to the age of 
the patient plus 100. Mild degrees of glycosuria 
are potentially less harmful than hypoglycemia. 
Diabetic coma seldom develops in the elderly 


patient unless precipitated by some acute intercur- 
rent disorder. It may result from an acute infection 
or accident or may be the result of an acute circula- 
tory disturbance as cardiac failure. The profound 
disturbance with shock, marked hyperglycemia and 
acidosis accompanying cardiac infarction must al- 
ways be borne in mind. Even though the coma 
does not originate upon a circulatory basis there 
is often, if not usually, some myocardial damage 
sustained and also for this reason hypoglycemia 
must be avoided religiously. Deaths from coronary 
occlusion presumably precipitated by hypoglycemia 
following recovery from coma have been reported. 

Insulin may be necessary to save the lives of these 
patients. When this is true it must be used with 
caution and great care must be exercised that life 
is not lost as the result of overtreatment. Dehydra- 
tion and mineral loss may be combated by subcuta- 
neously administered salt solution. Care should be 
exercised when and if fluids are given by vein lest 
an already damaged heart muscle be suddenly over- 
burdened. Whenever there is danger of a too rapid 
or too low a fall in the blood sugar and the patient 
is unconscious or nauseated, glucose should be given 
promptly by vein but very slowly. When the pa- 
tient is able to take fluids by mouth it is better to 
give carbohydrate in some acceptable liquid form 
in frequent small amounts than to rely upon the 
intravenous route. 

Major surgical procedures are not infrequently 
required for gangrene, gall stones, prostatic ob- 
struction, acute abdominal conditions, etc. When 
the patient is over fifty years of age the possibility 
of coronary disease must always be kept in mind 
and every available precaution taken. Carbohydrate 
feeding should be maintained to the last possible 
hour before operation and resumed as soon as pos- 
sible following surgery. Largely for this reason 
spinal anesthesia when available is preferred over 
the inhalants. Ether is to be avoided when possible 
because of the prolonged recovery, the danger of 
postoperative nausea and because ether tends to 
increase hyperglycemia and acidosis and depletes 
the stores of glycogen in the liver. When general 
anesthesia is necessary nitrous oxide and oxygen or 
ethylene are preferable to ether. Chloroform should 
never be used. During these procedures, too, hypo- 
glycemia must be carefully avoided. The old fear 
that hyperglycemia per se interferes with healing 
or encourages infection is apparently unfounded. 
The important considerations are to preserve nu- 
trition and to prevent acidosis. Carbohydrate should 
be given in generous amounts and insulin used with 
great care. 

In treating the diabetes it is most important to 
avoid underfeeding. Hypoglycemia induced by in- 
sulin or food deprivation may cause serious symp- 
toms or even death. These patients do best when 
the blood sugar is allowed to remain at somewhat 
higher levels than the usually accepted normal 
values. 

At least four-fifths of all diabetics die after the 
age of fifty years and cardiovascular disease, the 
result of arteriosclerosis, is responsible for more 
than half of these deaths. 

Howarp F. West, M.D., 
Los Angeles, California. 


il 


a 
e 
a 
y 
a 
. 
h 
e 


st 
d 
it 
n 
a- 
m 
re 

| 
ty 
id 
te 
le 
)S- 
on 
er 
le 
of 
to 
es 
cal 
or 
Id 
ar 
ng 
od. 
1U- 
ild 
ith 

to 
in- 
hat 
nal 
the 
the 
ore 
nia. 


